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(57)Abstract: 

PURPOSE: To provide a lid substrate on which a recessed groove to be used to 
discharge the expanded gas generated when sealing is simultaneously formed in 
a solder layer forming process without necessity for any other independent 
processes, etc. 

CONSTITUTION: The width W1 of the part along the longitudinal side 3 of a 
substrate 2 and the width W2 of the part along the lateral side 4 of the metal 
layer 5, to be used as the base layer where a solder layer is provided, are 
changed to W1>W2. When solder is adhered to the above-mentioned metal layer 
5, using a dipping method and the like, the part along the longitudinal side 3 of 



wide width becomes thicker than the part along the lateral side 4 of narrow width 
by the surface tension of the fused solder. As a result, the part of the solder layer 
of the part along the lateral side 4 of narrow width forms a recessed groove 
relatively. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The lid substrate made from a ceramic partial [ the width of face of the 
metal layer formed as a substrate of preparing a solder layer, along the periphery 
of the field which meets a package body ], or for the semiconductor packages 
characterized by changing narrowly or widely intermittently and being formed. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The body is covered, it joins by soldering, and this 
invention relates to the lid substrate made from the ceramic for sealing the 
semiconductor device held in the interior, after holding a semiconductor device in 



the interior of a package body in detail about the lid substrate nfiade from a 
ceramic for semiconductor packages. 
[Description of the Prior Art] 

[0002] As this kind of a lid substrate made from a ceramic (only henceforth a "lid 
substrate" or a "lid"), the technique currently indicated by the official report of 
JP,57-160147,A or JP,3-76784,B is known. As shown in drawing 12 (A), in these 
techniques a lid 51 The solder layer 54 is evenly formed in the periphery of the 
field of the side which meets a package body 52 through the metal layer 53. Seal 
As shown in this drawing, as the solder layer 54 sticks to the metal layer 55 of a 
package body 52, it covers it, and is made to solder by dissolving by heating to 
predetermined temperature under it (sealing). By the way, if solder is heated, it 
will begin to melt at solidus-line temperature, will become half-melting-like, and if 
liquidus-line temperature is exceeded, it will dissolve completely. Therefore, 
sealing in the above-mentioned conventional technique is performed under the 
temperature (henceforth "soldering temperature" or "sealing temperature") 
conditions more highly set up from liquidus-line temperature for how many 
minutes. 
[0003] 

[Problem(s) to be Solved by the Invention] In this case, if the solder 54 of the lid 
51 set to the package body 52 begins to melt exceeding solidus-line temperature, 
since that solder will achieve an operation of a seal (sealing material) to 
coincidence, the interior of a package will be airtight mostly in that phase. And a 
package is further heated to sealing temperature under the condition. 
[0004] for this reason, in sealing temperature, the interior of a package became 
remarkable high pressure relatively by the thermal expansion of gas, and it be 
pushed aside by the solder of half-melting thru/or a melting condition at the 
method of outside (outside of a package), and some of amounts dispersed in the 
exterior of a certain thing, and as showed in drawing 12 (B), it had the problem 
that parts 56 and 56 will adhere to outside lead 57 grade. That is, when the 
above-mentioned conventional lid 51 was used, in a solder closure process, the 



defective with a poor appearance and the serious defect in which the function 
which trouble arises in an insulation and is required of a package is not filled 
tended to be generated, and there was a problem that the rise of a manufacture 
unit price was caused as a result. 

[0005] As shown in drawing 13 and 14, when concaves 65 and 65 are formed in 
the solder layer 64 of the periphery of a lid side and a lid 61 is put on a package 
body (not shown) as a solution of this problem, the technique in which circulation 
of gas is held within and without that can be proposed. It is because the gas 
which expanded since the interior of a package was not immediately sealed can 
be made to emit outside and scattering of solder can be prevented also in the 
phase which solder began to melt and changed into the half-melting condition, if 
it carries out like this. 

[0006] By the way, such concaves 65 and 65 in the solder layer 64 are formed as 
follows. First, the metal layer (metallized layer) 63 is formed in the inferior- 
surface-of-tongue periphery (and side face) of a lid by predetermined width of 
face. And when a solder layer was prepared with a dip method for example, the 
lid substrate in which the metal layer 63 was formed is immersed into melting 
solder, make solder adhere only to the metal layer alternatively, and it was made 
to cool and solidify, and the male used as a concave was pushed after an 
appropriate time in the form which crosses the solder layer 64, and the concave 
65 was formed. Therefore, by this technique, apart from the process which forms 
the solder layer 64, in order to require a forcing process, a routing counter will 
increase and the rise of a manufacturing cost will be caused compared with the 
thing of a flat solder layer. In this case, when the part of a concave was prepared 
by carrying out heating fusion partially with a hot knife etc., further, it was easy to 
produce the damage on ****** etc. in oxidation and the metal layer 63 of solder, 
and there was a problem of being easy to cause deterioration of quality. 
[0007] Moreover, since a concave would be formed in it as the molds (stainless 
steel or piece of a rod of a ceramic) which serve as a concave on the occasion of 
a reflow are pushed against the predetermined part and the piece of a rod is 



made to eat into it by carrying out heating fusion under it when preparing by 
screen-stenciling and carrying out a reflow of the soldering paste, there was a 
problem of taking time and effort compared with the case where a flat solder 
layer is prepared. Furthermore, when preparing solder preforming by carrying out 
a reflow, it is necessary to push the mold used as a concave against the solder 
preforming, and the formation takes time and effort similarly. 
[0008] That is, in the above-mentioned technique, since special treatment was 
needed for it at the process which fabricates a concave in a separate process or 
prepares a solder layer after preparing a flat solder layer in the metal layer 
formed by predetermined width efface along the periphery of a lid substrate first, 
compared with the case where a flat solder layer is formed, the increment in a 
process and increase of a manufacturing cost had been brought about. This 
Invention aims at offering the lid substrate which can be formed in coincidence in 
the process which prepares the solder layer for the concave for the gas evolution 
which is generated in the case of sealing, and which expanded, without requiring 
a separate and independent process etc. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the lid substrate made from a ceramic for semiconductor packages concerning 
this invention is partial or a thing which changes narrowly or widely intermittently 
and it comes to form about the width of face of the metal layer formed as a 
substrate of preparing a solder layer, along the periphery of the field which meets 
a package body. 
[0010] 

[Function] In the above-mentioned lid substrate, if it is immersed into the solder 
which hit preparing a solder layer in the metal layer, for example, fused it with the 
dip method and pulls up, solder will be damp only in this metal layer, and will 
adhere to it alternatively, although the fused solder adheres to a metal layer in 
the condition of having risen with surface tension, at this time - the cross 
direction of a metal layer - that center of abbreviation - thickness (quantity) ~ ** 



- ** And the thickness becomes a thing mostly proportional to the width of face 
of a metal layer. Therefore, if it cools and solidifies under the condition, the 
thickness of a solder layer faces the part where the part where the width of face 
of a metal layer is wide is narrow in the direction along a periphery, is formed 
thickly, and a narrow part will become thin and it will serve as a concave. This is 
the same, when printing and fusing soldering paste on a metal layer besides in 
the case of forming a solder layer with a dip method, or even when fusing solder 
preforming. Thus, according to the lid substrate concerning this invention, when 
preparing it in a solder layer, the difference of thickness is made automatically. 
And a thin part serves as a concave thru/or the form where it dented, relatively, 
and emission thru/or the role to miss are played for the gas which expands within 
a package. 
[0011] 

[Example] The 1st example which materialized this invention is explained to a 
detail with reference to drawing 1 R> 1 thru/or drawing 3 . The lid substrate 1 in 
this example is equipped with the metal layer (metallized layer) as a substrate of 
preparing a solder layer, by the pattern of illustration along each side (a 
longitudinal side 3, horizontal side 4) of the ceramic plate (one side; about 27mm, 
thickness; about 1mm) 2 formed in the abbreviation square. That is, the metal 
layer 5 in this example has respectively the width of face W1 of the part which 
meets the longitudinal sides 3 and 3 including each corners 6 and 6, and the 
fixed width of face W2 of the part met the horizontal sides 4 and 4, and is formed 
as W1>W2. However, in this example, W1 is 1.8mm and W2 is set as 1.35mm. In 
addition, the ceramic plate 2 in this example comes to calcinate an alumina by 
press forming by the well-known means 90%, and the metallized layer 5 as a 
metal layer screen-stencils and comes to calcinate an Ag-Pd paste (thick film). 
[0012] A deer can be carried out, the lid substrate 1 of the example of the above- 
mentioned book can be put in into melting solder, and can be pulled up, and the 
lid which attaches a solder layer alternatively only on the metal layer 5, and is 
considered as a request by making it cool and solidify can be obtained. In this 



way, the thickness h1 of the part (broad section) of W1 was set to about 200 
micrometers, and, as for the thickness of the prepared solder layer S, the 
thickness h2 of the part (narrow section) of W2 was set to 140-160 micrometers. 
That is, the depth of the concave 7 which is the difference (h1-h2) of the 
thickness of the solder layer S was set to 40-60 micrometers. However, Sn 
consists [ Pb ] 85wt(s)%, the remainder consists [ the presentation / Bi ] of Ag 
and In 7wt(s)% 5wt(s)%, solidus-line temperature is 240 degrees C, and the 
liquidus-line temperature of the solder used by this example is a 280-degree C 
thing. Thereby, the solder layer S adhering to the metal layer 5 which meets the 
horizontal side 4 was formed low relatively, and LI part in alignment with this **** 
4 was able to sell the lid which makes a concave (gas-evolution part) 7 at this 
example (refer to drawing 4 ). In this example, in addition, the connection part 8 
of the part where the solder layer S is low, and a high part Since it becomes a 
smooth sequence as shown in drawing 4 , therefore it is easy to be buried with 
the solder fused since it did not leave an angle like [ in the case (refer to drawing 
13 ) of preparing by the technique of carrying out die pressing of the concave and 
fabricating it ], therefore it hard to leave a void The effectiveness of a pile is in a 
lifting in the poor closure. 

[0013] In addition, in the above, although the solder layer illustrated the case 
where it formed alternatively only on the metal layer 5, with the dip method, it 
screen-stencils soldering paste in the metal layer 5, or sets predetermined solder 
preforming, heats it to predetermined temperature, and a reflow and making it 
solidify can form it similarly. 

[0014] Moreover, although sealed by the lid in which the solder layer was 
prepared in this way, scattering of solder has been remarkably reduced so that it 
might mention later. When this lid is put on the package body which is not 
illustrated, this is acting as a gas-evolution part (recess path) where space while 
meeting the metal layer of the concave 7 of the solder layer S and this package 
body circulates the gas of package inside and outside, and shows making the 
gas in the package with which it expands emit outside effectively. 



[0015] Table 1 is the result of forming the solder layer S in the pattern of the 
metal layer 5 of this example, sealing a package, and comparing the incidence 
rate of solder scattering with what does not have change in the width of face of a 
metal layer (W1=W2). In addition, when the magnitude of W2 was changed 
suitably and W1A/V2 were set to 3/2 and 2/1 in the bottom which set W1 to 
1.8mm (fixed), the effectiveness was similarly checked about the lid. However, 
the number of samples is 100 pieces each. It is below the same. 
[Table 1] 
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As the result shown in Table 1, in the example of a comparison of regularity 
(W1=W2) of the width of face of a metal layer, only about 0-20 micrometers 
(difference) of variations of the thickness of a solder layer did not arise, but to 
solder scattering having been seen by 30% of thing, in the thing of an example, it 
decreased sharply with 4% as described above. In addition, in what set W1/W2 
to 3/2 and 2/1, as for generating of with and solder scattering, about 50-120 
micrometers of differences of the thickness were not seen at all. these things ~ 
also taking - it does not correct but the effectiveness of this invention is proved. 
[0016] Now, although the 2nd example which materialized the lid substrate of this 
invention next is explained with reference to drawing 5 and drawing 6 , since only 
the pattern of a metal layer is only different, the point is explained as a core, the 
same sign is given to the same part, and the explanation is abbreviated to a 



precedent. Suppose that it is the same also in the following examples. In the lid 
substrate 21 of this example, predetermined die-length k is made into the shape 
of notching in the inside of the center section, and the metal layer 25 of each side 
is intermittently made narrow. However, width-of-face W3 of each corner 6 and 6 
approach is set constant by 1 .8mm, and the narrow section W4 of each center of 
the side is set to 1 .35mm. If a deer is carried out and the solder layer S is formed 
in the metal layer 25 like a precedent, the thickness h4 of the solder layer S in 
the narrow section W4 faces the thickness hS of the solder layer of broad section 
W3, and becomes thin, the narrow section W4 will see from a longitudinal 
direction, it will become a concave 27, and this will make the gas-evolution part 
at the time of sealing. In this example, since four concaves 27 are intermittently 
formed in the center section of each sides 3 and 4, gas can be emitted until all 
other concaves 27 are closed, even if solder begins to come loose in an 
ununiformity at a closure process and one concave 27 is closed. Therefore, when 
closing through a belt furnace, a setup (arrangement) of the direction of a lid 
substrate becomes easy. 

[0017] In addition, also in the pattern of the metal layer of this example, like the 
precedent, it compared the incidence rate of solder scattering at the time of 
sealing, respectively while W3 changed the magnitude of W4 suitably, and set 
W3 / W4 to 3/2 and 2/1, and prepared the solder layer with the dip method like 
the precedent and checked the difference of the thickness in the bottom set to 
1.8mm. A result is as being shown in Table 2. In addition, the thickness h3 of the 
solder layer of broad section W3 was about 200 micrometers. 
[Table 2] 
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As the result shown in Table 2, to the example of a comparison of regularity 
(W1=W2), W3 / W4 could attach the difference positively [ 4/3 of things / about 
30-60 micrometers ], and the width of face of a metal layer has reduced the 
incidence rate of solder scattering remarkably with 6% in the thing of this 
example. Moreover, when W3 / W4 became 3/2 or more, the about 50-120- 
micrometer difference stuck, and scattering of solder was not seen. In addition, in 
this example, it is good to set distance (width of face) of k to 3mm or more. It is 
because there is a possibility that sufficient passage cross section for a 
difference effective in the thickness of a solder layer not sticking even if the width 
of face of W4 differs from W3 if k does not have the above to some extent since it 
becomes a ream with smooth part where a solder layer is thick and thin part and 
is connected as described above, but emitting gas may not be securable. 
However, what is necessary is not to limit k to 3mm or more, and just to design it 
suitably according to the width of face of a metal layer etc. 
[0018] now - next, the metal layer in which, as for the lid substrate 31 of this 
example, a precedent prepares a solder layer although the 3rd example of this 
invention is explained with reference to drawing 7 - each ****** - let each 
corners 6 and 6 be the patterns made to come to change broadly relatively by 
this example to having been the pattern from which width efface is changing. 
That is, in drawing 7 , a bond and the width of face W5 of the part (bay) met each 



sides 3 and 4 are faced with radii with large radius of curvature in the inside of 
the corners 36 and 36 in the metal layer 35 formed along the periphery, and 
width of face W6 of each corner 36 is enlarged. In this example, W6 is set as 
2.4mm, having set W5 to 1.8mm (fixed), and having used W5A/V6 as three 
fourths. When the deer was carried out and the solder layer was prepared in this 
thing like the above-mentioned example, to the thickness of the solder layer in 
the part of width of face W5 having been set to 200 micrometers, that thickness 
in each corner (W6) 36 was able to be set to 270 micrometers, and about 70 
micrometers was able to separate it. namely, the straight-line part of each sides 3 
and 4 excluding the part of corners 36 and 36 at the thing of this example — it is 
formed so that the whole may make a concave (gas-evolution part) mostly. In 
addition, although sealed by this thing as well as a front, scattering of solder was 
not seen at all. 

[0019] Drawing 8 shows the 4th example. This thing should be said also in the 
modification of said 3rd example, connects the corner 36 inside of a metal layer 
linearly at the include angle of 45 degrees, and presupposes that it is broad. 
Width of face of the bay W7 which meets each sides 3 and 4 is set to 1 .8mm, 
and the width of face W8 of the broad section of a corner 6 to this is made for 
W7/W8 to be set to two thirds. When a deer was carried out and solder was 
prepared in this thing, to the thickness of the solder layer of a bay W7 having 
been set to an average of 200 micrometers, that thickness of the corner section 
W8 was able to be set to about 300 micrometers, it could be about 100 
micrometers separate, and scattering of the solder at the time of sealing has 
been prevented. 

[0020] Drawing 9 shows the 5th example. It should say in the modification as well 
as a front, and in the corner 36 of a metal layer, as this thing also makes the 
angle of a right angle project inside, it makes width efface large. Width efface 
W9 of the bay which meets each sides 3 and 4 is set to 1 .8mm, and the width of 
face W10 of the broad section of a corner is made for W9AA/10 to be set to one 
half. When a deer was carried out and a solder layer was prepared in this thing, 



to the thickness of the solder layer of a bay W9 having been set to an average of 
200 nfiicrometers, that thickness of the corner section W10 was able to be set to 
about 400 micrometers, it could be about 200 micrometers separate, and 
scattering of the solder at the time of sealing has been prevented. 
[0021] In each above-mentioned example, although the case where the width of 
face of a metal layer was changed when each prepares irregularity inside a metal 
layer in plane view was illustrated, in this invention, width efface may be 
changed by preparing irregularity on the outside of a metal layer. Moreover, 
although the 1st example of the above and the 2nd example were changed as a 
pattern of a ** with a stage as a straight line is also about the metal layer of a part 
which meets each side of a lid, as irregularity is repeated as the curve of the 
shape of radii thru/or radii is also, the width of face of a metal layer can also be 
changed partially or intermittently. Moreover, even when making it change that a 
straight line is also about the width efface of a metal layer, you may make it 
change as continuation pattern configurations, such as V typeface (serrated knife 
form). Furthermore, although the 1st example of the above and the 2nd example 
made two kinds magnitude of the width of face of a metal layer like W1 and W2, 
it can also be made to change in three kinds (phase) or the mode beyond it. The 
2nd example and the 4th example like the substrate 41 shown in drawing 10 
Moreover, combination, To the width of face W1 1 of the bay which meets each 
sides 3 and 4, make broad width of face W12 of each corners 6 and 6, and width 
of face W1 3 of the part which stands in a row at the corner of a bay edge is made 
narrow. The difference of the width of face W12 of a part and width of face W13 
which adjoins each other near a corner can be enlarged, and the difference of 
the thickness of a solder layer can be enlarged more. Since the superfluous 
solder of the broad corner section flows into the narrow section with immediately 
few next amounts of solder at the time of sealing in the case of this pattern, there 
is also a merit that a closure appearance becomes homogeneity. Furthermore, 
extensive ** may be attached to the width of face of the center of the bays 3 and 
4 in drawing 10 as shown in drawing 11 . 



[0022] In this invention, namely, the width of face of the metal layer formed along 
the periphery of the field which meets a package body as a substrate of 
preparing a solder layer Partial or since it changes narrowly or widely 
intermittently, and it is formed and there is the change (extensive ** of width of 
face) When preparing solder by DIP etc., by one which meets a periphery when a 
difference is made to the climax thickness of the solder by the surface tension of 
parts What is necessary is just to design suitably extensive of the width efface 
of a metal layer thru/or the pattern of the change according to the class of lid 
(package body), magnitude or the presentation of solder, etc. that what is 
necessary is just that in which the depressed part which can emit pne place or 
two or more places, a concave, or gas is formed. 

[0023] However, when solder is prepared, the gas-evolution engine performance 
improves, so that the difference of the thickness is large. Therefore, it is good to 
attach extensive ** so that the difference of the width of face of a metal layer may 
become large relatively if possible. However, what is necessary is just to design 
according to the class of lid etc., although it leaves a void or there is a possibility 
of becoming poor [ the appearance of the closure section ], since relative lack of 
the amount of the solder of the concave (gas-evolution part) part at the time of 
sealing will arise, if this difference becomes excessive. In addition, the metal 
layer in this invention is good also as what printed and calcinated Mo paste, 
carried out metallizing, and plated nickel, nickel, Au, etc. on it, and good also as 
what prints W on the green sheet, carried out coincidence baking, and plated 
nickel, Au, etc. on it. [ that what is necessary is just a thing used as the substrate 
of preparing a solder layer ] Incidentally, the class of lid (package body) is 
embraced, a proper thing is chosen and, as for the solder formed in a metal layer, 
the golden solder (golden system low-temperature wax material) of an Au-Sn 
system besides the solder of the above-mentioned Pb-Sn system etc. should just 
use it. 
[0024] 

[Effect of the Invention] In the lid substrate made from a ceramic for 



semiconductor packages applied to this invention so that clearly from the above 
explanation Since the width efface of the metal layer formed along a periphery 
as a substrate of preparing a solder layer is narrowly wide partially or 
intermittently, changes and is formed If solder is made to adhere by a DIP or the 
reflow, with the surface tension, the part where the part where the width of face 
of a metal layer is wide is narrow will be faced, the climax height of solder will 
become high, and a narrow part will become low. Thereby, if it is made to cool 
and solidify under it, the height, i.e., the thickness of solder, can be automatically 
changed in a hoop direction. That is, it can form in coincidence at the same 
process as the process which prepares the conventional solder layer, without 
according to the lid substrate concerning this invention, requiring the treatment 
according to an independent process or rank for the solder layer equipped with 
gas-evolution parts, such as a concave, separately, since the difference of 
thickness is made automatically and a thin part serves as a concave thru/or the 
form where it dented, relatively, when preparing a solder layer. Consequently, 
according to this invention, the lid which can prevent scattering of the solder at 
the time of sealing effectively can be manufactured by simple and low cost. 
Moreover, since heating fusion is not partially carried out with a hot knife etc., it is 
hard to produce oxidation of solder, and damage on a metal layer, therefore can 
make with the lid of high quality. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the 1st example which materialized the lid 
substrate made from a ceramic for semiconductor packages concerning this 
invention. 

[Drawing 2] It is an A-A line part part expanded sectional view in drawing 1 , 
[Drawing 3] It is a B-B line part part expanded sectional view in drawing 1 . 
[Drawing 4] It is the partial fracture side elevation which prepared the solder layer 
in the lid substrate of drawing 1 . 

[Drawing 5] It is the top view of the 2nd example which materialized the lid 
substrate concerning this invention. 

[Drawing 6] It is the partial fracture side elevation which prepared the solder layer 
in the lid substrate of drawing 5 , 

[Drawing 7] It is the top view of the 3rd example which materialized the lid 
substrate concerning this invention. 

[Drawing 8] It is the part plan of the 4th example which materialized the lid 
substrate concerning this invention. 

[Drawing 9] It is the part plan of the 5th example which materialized the lid 
substrate concerning this invention. 

[Drawing 10] It is the top view of the 6th example which materialized the lid 
substrate concerning this invention. 

[Drawing 1 1] It is the top view of the 7th example which materialized the lid 
substrate concerning this invention, 

[Drawing 12] The conventional lid is explained, A is the partial fracture surface 
Fig. showing the condition of having put the lid on the package body, and B is a 
partial fracture surface Fig. explaining the scattering condition of the solder after 
sealing a package by soldering. 

[Drawing 13] the conventional lid is improved and the technique which enabled 



scattering prevention of solder is explained - it is a fracture front view a part. 

[Drawing 14] It is the top view which looked at the lid shown in drawing 13 from 

the solder layer side. 

[Description of Notations] 

1,21.31,41 Lid substrate 

2 Ceramic Plate 

5, 25, 35, 45 Metal layer 

7, 27, 37, 47 Concave of a solder layer 

S Solder layer 

W1, W3, W6, W8, W10, W11. W12 Width efface of the broad section in a metal 
layer 

W2, W4, W5, W7, W9, W1 3 Width efface of the narrow section in a metal layer 
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